1.06 E 800 c Na + 120,000 1.06 a TFA is defined as trifluoroacetate. b E 50 was made in house and is composed of alternating D and L monomers. c E n was purchased from Alamanda Polymers and is racemic, but without sequence control. Figure S1 . Plot of Coomassie dye absorbance (corresponding to protein concentration) for HEWLcontaining samples prepared using different orders of polymer addition (HEWL/E 50 /K 50 vs. HEWL/K 50 /E 50 ) for different compositions of K 50 and E 50 in 10 mM HEPES, pH 7.0. Error bars are the standard deviation of the reported average.
Electronic Supplementary Material (ESI) for Soft Matter. This journal is © The Royal Society of Chemistry 2019 Figure S2 . Plots of net protein charge as a function of pH for (a) BSA (pI = 5.5), (b) Hb (pI = 9.0), and (c) HEWL (pI = 11.7). The calculated value for the pI is indicated with a circle. Experimental values reported in the literature are shown with a diamond (pI = 5.5 for BSA, 1 and pI = 11.3 for HEWL 2 ). Plots of net polymer charge as a function of pH for (d) K 50 (pKa = 10.45) and (e) E 50 (pKa = 4.32). The calculated value for the pKa is indicated with a square. K 50 has a calculated charge of 49.998 to 49.751 from pH 6-8 and E 50 has a calculated charge of -49.022 to -50.010 from pH 6-8. The grey boxes indicate the pH range that we used for experiments. The values for the pI of all three proteins were calculated using a MATLAB script. The calculated values for BSA and HEWL match closely to those reported in the literature. However, Hb has a wide range of reported pIs due to the presence of multiple chains, as well as the wide variety of mutations. The pI for Hb was calculated by running both chains simultaneously in the MATLAB script. Figure S3 . Plots of turbidity as a function of pH for (a) BSA, (b) Hb, and (c) HEWL at pH 6.0, 7.0, and 8.0. Increasing pH is shown by a change in color from light to dark. In each case, we observed a decrease in the range of charge stoichiometries over which phase separation, as well as a shift towards higher cationic charge fractions with increasing pH. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. and HEWL (e, f). We observed a decrease in the amount of protein taken up into the coacervate phase going from pH 6.0 to 8.0 for Hb and HEWL, as the solution pH shifts closer to the pI of the protein, while the opposite trend is observed for BSA, which has an acidic pI. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 3 . HEWL. Increasing salt concentration is shown by a change in color from light to dark. We observed an increase in the range of charge stoichiometries over which phase separation was observed with increasing salt concentration, as salt ions can facilitate charge neutralization of polymer complexes over a wider range of polymer ratios than is possible in the absence of added salt. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Figure S7 . Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 4 . Figure S5 . Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 4 . 25 . We observed the highest levels of protein uptake into the coacervate phase when a fully charged cationic polypeptide was used, and the lowest when a half-charged cationic peptide used, indicating favorable interactions between the anionic BSA and the cationic polypeptide. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 8 . 25 . We observed the highest levels of protein uptake into the coacervate phase when a fully charged anionic polypeptide was used, and the lowest when a half-charged anionic peptide used, indicating favorable interactions between the cationic Hb and the anionic polypeptide. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 8 . 25 . We observed the highest levels of protein uptake into the coacervate phase when a fully charged anionic polypeptide was used, and the lowest when a half-charged anionic peptide used, indicating favorable interactions between the cationic HEWL and the anionic polypeptide. Lines connecting data points are a guide to the eye. Error bars are the standard deviation of the reported average, including propagated error. Quantification of the maximum partitioning and encapsulation efficiency is shown in Figure 8 . residues (a,b) , and the ratio of positive to negative charges (c,d) . Error bars are the standard deviation of the reported average, including propagated error.
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MATLAB Script for Pair-Wise Interaction Calculations
The below MATLAB function reads in the information obtained from the corresponding PDB files from an Excel file. The residues are then indexed and, walking along the chain, count the number of charged residues within a specified radius. This number is normalized based on the number of total residues, the volume of the shell that is considered, and the particle density. This calculation only considered aspartate (D), glutamate (E), lysine (K), arginine (R), and histidine (H) as charged residues, and did not take into account possible pH effects or the charge on the N and C termini of the protein. % Will need to increment a counter for this. newarrayindex = 1; % initialize a new index for the charged residue matrix for i = 1:arraysize myPDBatom = char(myPDBtxt(i,1)); % create a string array for the atom name atomname = 'CA'; % specify search string for atom type myPDBres = char(myPDBtxt(i,2)); % create a string array for the residue name Lys = 'LYS'; % specify search strings for residue type His = 'HIS'; Arg = 'ARG'; Glu = 'GLU'; Asp = 'ASP'; 
